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REPORT ON THE ANALYSES OF LINEN TEXTILES
UNCOVERED AT ATTAR CAVE C-16
Technical Department
TOSCO Co., Ltd.*
This is to report the results of morphological analyses attempted by us on the textiles uncovered at at-Tar
Cave C-16. The English was kindly improved by Mrs. Maya Ikuma.
1. Analytical outline
It is judged from the fibers' cross sectional and lateral views that the sample textiles, Textile 45 (V-71-1)
and Textile 44 (V-105-1) use linen yarns, a kind of plant fibers, for both the warp and the weft.
Analytical description
Research method
A. Observation of the fiber surface structure
The fiber surfaces of the samples were observed by scanning electron microscope and optical microscope,
after applying Au-Pd shadowing to their fiber surfaces.
B. Observation of the fiber's cross sectional structure
After embedding them in paraffin, the samples were cut into a section of 6//m in thickness each by
microtome, and then each section was observed by optical microscope. Also, the servered part-ends were
observed by scanning electron microscope, respectively.
3. Analytical results and consideration
Our fundamental concept to identify the materials was to emphatically discriminate between linen and ramie.
By the way, these two specimens have no resemblance to the other plant fibers.
(1) Observation by scanning electron microscope
The samples' lateral view proves that fine denier fibers are mixed in the warp and the weft, showing a
distinctive quality of linen. Moreover, nodes have been confirmed.
The samples' cross sectional view shows that the fibers are not flat, but shaped like roundish polygon,
with the ratio of lumen existing there less than that in ramie, from which the tested specimens have been
concluded to be of linen-make.
(2) Observation by optical microscope
The samples' cross sectional view is not of flatness, but of roundish polygon, whose lumen is less than
ramie in ratio, which has the quality of linen.
Gold dye has been partially penetrated into the depth of fibers as to both the specimens, from which it
can be presumed that the yarns themselves were primarily subjected to dyeing procedure.
(3) It is observed from the sample V-105-l's cross sectional view by scanning electron microscope and
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optical microscope that flatness exists in part. Its comparison with ramie is that the sample V-105-1 is less
than half the size of ramie in major axis of the cross section, while the sample's average fiber diameter, 18
jum, is very- different from that of ramie, 51 /urn. Judging from the fact that it has linen's specific quality,
V-105-1 has been concluded linen-make.
b iber diameter values
Sample No.
V-71-1
V-105-1
Yarn
Warp
Weft
Warp
Weft
Fiber shape
Polygon
Flatness
Polygon
j Polygon
1 Flatness
Polygon
Fiber diameter (/mi)
16.92
Major axis 27.53 Minor axis 9.14
14.57
13.01
Major axis 20.48 Minor axis 10.93
13.72
Data No. (n)
10
5
10
10
5
10
(Investigated by TOSCO Research Laboratory)
Single fiber diameter of linen and ramie of the present time
Average diameter (fan) Diameter range (^m)
(by H. Ookawa 1980)
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Specimen V-71-1, warp.
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Specimen V-105-1, weft.
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Scanning electron microscope Scanning electron microscope
Specimens V-71-1 and V-105-1
